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(54) OPTICAL SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To provide an optical semiconductor device 
which normally operates even if it is mounted on the 
reverse direction. 

CONSTITUTION: A first conductive layer 23 residing in 
the central vicinity of the front surface of an insulating 
pedestal 1 and in the central vivinity of the reverse 
surface thereof is provided. Second and third conductive 
layers 24, 25 which are formed in the vicinity of at least 
an end part opposing to each other on the reverse 
surface of the insulating pedestal 1 and which are 
connected each other are provided. An optical 
semiconductor element 26 which is secured to in the 
central vicinity of the front surface of the first 
conductive layer 23 and which is wired to the second or 
third conductive layer 24, 25 is provided. 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An optical semiconductor device comprising: 
The 1st conductive layer provided by standing in a row near the center on the back near the 
center of the surface of an insulating base. 

The 2nd and 3rd conductive layers that were provided near [ where a rear face faces at least ] 
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the end of said insulating base, and were connected mutually. 

An OPTO semiconductor device to which it adhered near the center of the surface of said 1 st 
conductive layer and which was wired by said 2nd or 3rd conductive layer. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the small optical semiconductor device by which 

chip making was carried out. 

[0002] 

[Description of the Prior Art]The optical semiconductor device which carried out small 
approximately core box shape by which chip making was carried out is proposed in recent years. 
ThisJs ishown by the sectional view of drawing 8 like JP,60~262476,A. The 1st and 2nd wiring 
layer 41 and 42 is located in the surface of the insulating base 43, and is extended and formed in 
the fear face through the side. The reflection frame 44 is laminated on the insulating base 43. 
And the light emitting diode 45 adheres on the 1st wiring layer 41, and is wired by the 2nd wiring 
layer 42. 
[0003] 

[Problem(s) to be Solved by the Invention]However, an optical semiconductor device like a lever 
adheres so that the reverse part of the 1st and 2nd wiring layer 41 and 42 may be located on 
the anode of the circuit board 46, the negative pole pattern 47, and 48, respectively, and forward 
voltage is impressed, so, an optical semiconductor device — between ** — when it attaches to 
an opposite direction (i.e., when the 1 st and 2nd wiring layer 41 and 42 is adhered on the 
negative pole, the anode pattern 48, and 47), it becomes impossible (light is not emitted) of 
operation. Therefore, this invention cancels this fault, and even if it attaches to an opposite 
direction, it provides the optical semiconductor device which performs normal operation. 
[0004] 

[Means for Solving the Problem]This invention provides the 1st conductive layer formed by 
standing in a row near the center on the back near the center of the surface of an insulating 
base, in order to solve an above-mentioned technical problem. And it is formed near [ where a 
rear face faces at least ] the end of an insulating base, and the 2nd and 3rd conductive layers 
connected mutually are provided. An OPTO semiconductor device to which it furthermore 
adhered near the center of the surface of the 1st conductive layer and which was wired by the 
2nd or 3rd conductive layer is formed. 
[0005] 

[Function]Since this invention forms the 1st conductive layer near the center of the rear face of 
an insulating base like ****, when this optical semiconductor device is attached for Masakata or 
to an opposite direction, the same polar voltage is impressed to the 1st conductive layer. And 
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the 2nd and 3rd conductive layers are connected, and it faces and forms near the end of the 
rear face of an insulating base. Therefore, when it attaches for Masakata or to an opposite 
direction, the same polar voltage is impressed to the 2nd or 3rd conductive layer. 
[0006] 

[Example]The 1st example of this invention is described according to drawing 1 , drawing 2 , and 
drawing 3 below. AA sectional view of drawing 1 and drawing 3 of the perspective view of the 
optical semiconductor device which requires drawing 1 f or this example, and drawing 2 are the 
exploded perspective views of this optical semiconductor device. The insulating base 1 is 
acquired in these figures by laminating and calcinating the 1st, 2nd, and 3rd pedestal 2, 3, and 4 
that comprises ceramics, respectively. 

[0007]The surface layer 5 and the back layers 6, 7, and 8 which comprise nickel and gold are 
formed by plating etc. in near [ where the rear face near the center of the surface and the rear 
face of the 1st pedestal 2 faces ] the end. A through hole part is formed in four sides of the 1st 
pedestal 2, and the side layers 9, 10, 11, and 12 which change from nickel and gold to the surface 
are formed. The bore 1 3 is formed in the approximately center of the 2nd pedestal 3, the surface 
layer 1 4 which changes from nickel and gold to the surface is formed, and it is connected with 
the side layers 1 5 and 1 6. It is formed so that the side layers 1 7 and 1 8 may not connect with 
the surface layer 1 4 in the position which abbreviated-intersects perpendicularly with the side 
layers 1 5 and 1 6. The 3rd pedestal 4 is formed in approximately frame shape, and the side layers 
19, 20, 21, and 22 which change from nickel and gold to the side are formed. 
[0008]As mentioned above, as for the 1 st conductive layer 23, the surface layer 5 near the 
center of the surface of the 1 st pedestal 2, the side layers 1 0 and 1 2, and the back layer 6 near 
the center on the back are connected. The 2nd conductive layer 24 connects the surface layer 
14 of the 2nd pedestal 3, the side layer 15 and the side layer 9 of the 1st pedestal 2, and the 
back layer 7. The 3rd conductive layer 25 connects the side layer 1 6 of the 2nd pedestal 3, the 
side layer 1 1 of the 1 st pedestal 2, and the back layer 8. Thus, the 2nd and 3rd conductive layer 
24 and 25 is formed near [ where it connects with the surface layer 1 4 of the insulating base 1 , 
and the rear face of the insulating base 1 faces ] the end. 

[0009]Installation adherence of OPTO semiconductor device 26 is carried out on the 
electroconductive glue 27 applied the surface [ the 1st conductive layer 23 ], i.e., the center of 
the surface layer 5 neighborhood. OPTO semiconductor device 26 is a light emitting device 
which one side becomes from 200-400 micrometers, GaP which made ** at the time in the 250- 
300-micrometer-high abbreviated case, GsAsP, etc. Or OPTO semiconductor device 26 is a 
photo detector which one side makes the approximately rectangular parallelepiped shape 500- 
700 micrometers and whose height are 250-300 micrometers, and consists of a PIN photodiode 
formed in the P type board by diffusing phosphorus. In addition, as OPTO semiconductor device 
26, a photo transistor etc. are applicable. 

[0010]The metal thin wire 28 comprises gold etc. and is wired between the surface of OPTO 
semiconductor device 26 and the surface 14 of the 2nd conductive layer 24, i.e., a surface layer. 
The translucency resin 29 is formed so that an epoxy resin etc. may be comprised, and OPTO 
semiconductor device 26 and the metal thin wire 28 may be covered and the crevice of the 
surface of the insulating base 1 may be filled. The optical semiconductor device 30 is constituted 
by these parts. 

[001 1]Next, the case where this optical semiconductor device 30 is attached to the circuit board 
31 is explained. The anode pattern 32 is formed on the circuit board 31 at the flat-surface 
abbreviation U shape so that it may be abbreviated-in agreement with the pitch of the 2nd and 
3rd conductive layer 24 and 25 of the optical semiconductor device 30. The negative pole 
pattern 33 is formed in the approximately center of the anode pattern 32. when it attaches for 
Masakata, the 1 st conductive layer 23 adheres to the negative pole pattern 33 — the 2nd and 
3rd conductive layer 24 and 25 — the anode pattern 32 — it has adhered on the 1 st and 2nd 
placing part 34 and 35, respectively. Therefore, if the N type board of OPTO semiconductor 
device 26 is turned down and laid, operation of luminescence or light-receiving will be carried 
out. 

f0012lAnd when this oDtical semiconductor device 30 is attached to an ODDosite direction. 
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similarly the 1 st conductive layer 23 connects with the negative pole pattern 33. the 2nd and 3rd 
conductive layer 24 and 25 — the anode pattern 32 — it has adhered on the 2nd and 1 st placing 
part 35 and 34, respectively. Therefore, forward voltage is impressed to OPTO semiconductor 
device 26, and luminescence or light-receiving is carried out. The representative circuit 
schematic of the optical semiconductor device concerning this example is explained according to 
drawing 4 (a) and (b). Drawing 4 (a) and (b) is a circuit diagram at the time of turning the N type 
board of OPTO semiconductor device 26, and a P type board down, and laying them, 
respectively. The side layers 1 0 and 1 2 which connect with the 1 st conductive layer 23 are 
connected with the rear face of OPTO semiconductor device 26 in these figures. The side layer 
9 linked to the 2nd conductive layer 24 is connected with the surface of OPTO semiconductor 
device 26 with the side layer 1 1 linked to the 3rd conductive layer 25. 
[0013]Next, the 2nd example that can be manufactured easily is described according to the 
exploded perspective view of drawing 5 f rom an above-mentioned example. As for the 1 st, 2nd, 
and 3rd pedestal 2A, 3A, and 4A of the optical semiconductor device 36 of this example, as 
compared with the 1 st example, the side layers 1 2, 1 8, and 22 are not formed, respectively. 
Although the 1 st conductive layer 23A has only the one side layer 1 0, when it attaches for 
Masakata or to an opposite direction, it adheres to the negative pole pattern 33. Therefore, when 
it attaches for Masakata or to an opposite direction, since the voltage of a normal direction is 
impressed by an OPTO semiconductor device, it operates normally. 

[0014]Next, the 3rd example that can be manufactured still more easily is described according to 
the exploded perspective view of drawing 6 f rom the 2nd above-mentioned example. As for the 
1st, 2nd, and 3rd pedestal 2B of the optical semiconductor device 37 of this example, and 3B 
and 4B, as compared with the 2nd example, the side layers 10, 17, and 20 are not formed, 
respectively. The through hole part 38 which the breakthrough was formed between the surface 
layer 5B formed in the surface of the 1 st pedestal 2 and the back layer 6B formed near the 
center on the back, and flowed through the surface of the breakthrough in plating etc. is formed. 
When this optical semiconductor device 37 is attached for Masakata or to an opposite direction, 
the voltage of a direction with a normal OPTO semiconductor device is impressed. 
[0015]The 4th example using two or more OPTO semiconductor devices is described according 
to the exploded perspective view of drawing 7 . The 2nd conductive layer 24A connects each 
class 7, 9, 15C, 15E, 14D, and 19, The 3rd conductive layer 25A connects each class 8C, 11C, 
16D, 16F, 14D, and 21 C, the 2nd conductive layer 24B connects each class 7C, 9C, 15D, 14C, 
15F, and 19C, and the 3rd conductive layer 25B connects each class 8, 11, 16C, and 21. The 
surface electrode of OPTO semiconductor devices 26 and 26C is wired by the 2nd conductive 
layer 24A and the 3rd conductive layer 25B, respectively. 

[0016]As mentioned above, the 2nd conductive layer 24A and the 3rd conductive layer 25A 
faced in abbreviated point symmetry, and it was formed near the end, and they have connected 
mutually the center of the rear face of the insulating base 1 C, and are wired with the surface 
electrode of OPTO semiconductor device 26 of the method of one. Similarly, the 2nd conductive 
layer 24B and the 3rd conductive layer 25A face the rear face of the insulating base 1 C, are 
formed near the end, and are wired with OPTO semiconductor device 26C of another side. 
[0017]Therefore, when it attaches for Masakata, the 2nd and 3rd conductive layer 24A and 25A 
is connected to the 1 st and 2nd anode pattern on the circuit board, respectively, and the voltage 
of a normal direction is impressed to OPTO semiconductor device 26 of the method of one. 
Voltage is similarly built over OPTO semiconductor device 26C of another side. Next, when it 
attaches to an opposite direction, it is connected to the 2nd and 1 st anode pattern, respectively, 
and the 2nd and 3rd conductive layer 24A and 25A requires the voltage of a normal direction for 
OPTO semiconductor device 26. OPTO semiconductor device 26C is also the same. 
[0018] 

[Effect of the InventionjSince this invention forms the 1st conductive layer near the center of 
the rear face of an insulating base like ****, also when this optical semiconductor device is 
attached to an opposite direction, the same polar voltage as the time of attaching for Masakata 
is impressed to the 1st conductive layer. And the 2nd and 3rd conductive layers are connected, 
and it far.fiR anri forms near the end of the rear face of an insulating base. Therefore, also when 
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it attaches to an opposite direction, the same polar voltage as the time of attaching for 

Masakata is impressed to the 2nd or 3rd conductive layer. Therefore, in attachment of for 

Masakata or an opposite direction, the voltage of a certain direction is impressed to the OPTO 

semiconductor device which it adheres to this 1 st conductive layer, and is wired by the 2nd or I 

3rd conductive layer. 1 

[0019]Therefore, since operation of luminescence or light-receiving is carried out when it 

attaches for Masakata or to an opposite direction, the impossible of operation by attaching to an 

opposite direction is cancelable. When attaching with an automatic machine, it is not necessary 

to recognize the directivity of an optical semiconductor device, and workability also becomes 

good. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view of the optical semiconductor device concerning the 1 st 

example of this invention. 

[Drawing 2] It is AA sectional view of drawing 1 . 

[Drawing 3] It is an exploded perspective view of the optical semiconductor device concerning 
the 1st example of this invention. 

[Drawing 4] It is a representative circuit schematic of the optical semiconductor device 
concerning the 1 st example of this invention, (a) and (b) show the case where turned the N type 
board of an OPTO semiconductor device, and the P type board down, and they are laid, 
respectively. 

[Drawing 5] It is an exploded perspective view of the optical semiconductor device concerning 
the 2nd example of this invention. 

[Drawing 6] It is an exploded perspective view of the optical semiconductor device concerning 
the 3rd example of this invention. 

[Drawing 7] It is an exploded perspective view of the optical semiconductor device concerning 
the 4th example of this invention. 

[Drawing 8] It is a sectional view of the conventional optical semiconductor device. 

[Description of Notations] 

1 Insulating base 

23 23A The 1 st conductive layer 

24, 24A, and 24B The 2nd conductive layer 

25, 25A, and 25B The 3rd conductive layer 
26 26C OPTO semiconductor device 



[Translation done.] 
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